Interaction of Pasteurella haemolytica with bovine neutrophils: identification and partial characterization of a cytotoxin.
Timed cultures of Pasteurella haemolytica 12296 strain in RPMI 1640 medium (with L-glutamine, pH 7.4) were used to determine the correlation between cytotoxin production and the age of the culture. Cytotoxic activity was measured by a 51Cr-release assay and trypan blue exclusion test with bovine neutrophils as target cells. Results demonstrated that optimal cytotoxin production occurred during the logarithmic phase (peaked at 6 hours) and decreased during the stationary phase of bacterial growth. The cytotoxin was concentrated by sequential ultrafiltration on Diaflo XM 50, XM 100, and XM 300 membranes. The cytotoxin was retained on an XM 300 membrane. These studies indicated that the molecular weight of cytotoxic substance was 300,000 or more. The cytotoxin was heat labile, oxygen stable, and susceptible to extremes of pH and killed bovine neutrophils and mononuclear leukocytes. It was not hemolytic to bovine or ovine RBC. The cytotoxic activity was inactivated by trypsin and did not contain any detectable endotoxin. Bovine fetal serum and serum collected before immunization from neonatal calves did not neutralize the cytotoxic effects of toxin on neutrophils. However, adult bovine serum from 6 cows and an antiserum (against the cytotoxin) neutralized the cytotoxin, as revealed by both the 51Cr-release assay and the trypan blue exclusion test. This was confirmed by transmission electron microscopy. These results indicated that the cytotoxin may be antigenic in cattle. The significance and implications of these findings to bovine pasteurellosis are discussed.